












































































































































































































































Figure 7-1. Market for Baseload Electricity

7.3 Social Cost Estimates

The social impact of aregulatory action istraditionally measured by the change
in economic welfare that it generates. The social costs of the rule will be distributed across
producers of energy and their customers. Producers experience welfare impacts resulting
from changes in profits corresponding with the changes in production levels and market
prices. Consumers experience welfare impacts due to changes in market prices and



Table 7-3. Market-Level Impacts of Stationary Combustion Turbines NSPS Standard:
2010

Percent Change

Energy Markets Price Quantity
Petroleum 0.002 0.001
Natural Gas 0.007 0.002
Base Electricity 0.028 —0.005
Peak Electricity 0.044 -0.011
Coa -0.001 -0.001

Industrial Sectors Percent Change

NAICS Description Description Price Quantity

311 Food 0.000 0.000
312 Beverage and Tobacco Products 0.000 0.000
313 Textile Mills 0.000 —0.000
314 Textile Product Mills 0.000 0.000
315 Apparel 0.000 0.000
316 L eather and Allied Products 0.000 0.000
321 Wood Products 0.000 0.000
322 Paper 0.000 —0.000
323 Printing and Related Support 0.000 0.000
325 Chemicds 0.000 —0.000
326 Plagtics and Rubber Products 0.000 —0.000
327 Nonmetdlic Mineral Products 0.000 —0.000
331 Primary Metds 0.000 —0.000
332 Fabricated Metal Products 0.000 0.000
333 Machinery 0.000 0.000
334 Computer and Electronic Products 0.000 0.000
335 Electrica Equipment, Appliances, and 0.000 0.000
Components

336 Trangportation Equipment 0.000 0.000
337 Furniture and Related Products 0.000 0.000
339 Miscellaneous 0.000 0.000
11 Agriculturd Sector 0.000 —0.000
23 Construction Sector 0.001 -0.001
21 Other Mining Sector 0.001 0.000
Commercial Sector 0.000 0.000

@A ctual value for al 0.000 entries for the various sectors is > —0.001 and < 0.



consumption levels. However, it isimportant to emphasize that this measure does not
include benefitsthat occur outside the market, that is, the value of reduced leves of ar
pollution with the regulation.

The national compliance cost estimates are often used to approximate the social
cost of the rule. The engineering analys's estimated annual costs of $3.4 million. In cases
where the engineering costs of compliance are used to estimate socia cost, the burden of the
regulation is measured as faling soldy on the affected producers, who experience a profit
loss exactly equal to these cost estimates. Thus, the entire loss is a change in producer
surplus with no change (by assumption) in consumer surplus, because no change in market
priceis estimated. Thisistypicaly referred to as a “full-cost absorption” scenario in which
all factors of production are assumed to be fixed and firms are unable to adjust their output
levels when faced with additional costs.

Table 7-4. Changes in Market Shares for Electricity Suppliers

With Regulation Shares

Baseline Shares (%) (%)
Existing—unaffected 97.5 97.6
New—initial performance testing, 2.3 2.3
fuel sampling, monitoring and
recordkeeping, reporting only
New—controls, initial performance 0.1 0.0

testing, fuel sampling, monitoring and
recordkeeping, reporting

In contrag, the economic andysis conducted by the Agency accountsfor
behavioral responses by producers and consumers to the regulation, as affected producers
shift costs to other economic agents. This approach resultsin a social cost estimate that may
differ from the engineering compliance cost estimate and also providesinsights on how the
regulatory burden is digtributed across sakeholders. Asshown in Table 7-5, the economic
model estimates the tota social cost of the rule to be $2 million. The social cogt estimateis
dlightly less than the estimated engineering cods as aresult of behavioral changes of
producers and consumers. Therefore the socia costs primarily reflect higher costs by
existing unitsto increase supply, and the deadweight 10ss to consumers as price increases and
quantity decreases. It should be noted that this socia cost estimate does not account for the
benefits of emission reductions associated with this NSPS and hence is not net of these
impactsto society.



Table 7-5. Distribution of Social Costs of Stationary Combustion Turbines NSPS: 2010
(31998 10°)

Change in:
Producer Consumer Social
Sectors/M arkets Surplus Surplus Welfare
Energy Sector
Petroleum (NAICS 32411, 4861) $7 NA NA
Natural Gas (NAICS 21111, 4862, 2212) $6 NA NA
Electricity (NAICS 22111, 221122, 221121) $68 NA NA
Coa (NAICS 2121) -$1 NA NA
Subtotal: $80 NA NA
Change in:

Industrial Sector Producer Consumer Social
NAICS Description Surplus Surplus Welfare
311 Food -$1 -$0 -$1

312 Beverage and Tobacco Products $0 $0 $0

313 TextilesMills -$0 $0 -$0

314 Textile Product Mills $0 $0 $0

315 Apparel $0 $0 $0

316 Leather and Allied Products $0 $0 $0

321 Wood Products $0 $0 -$0

322 Paper -$1 -$0 -$1

323 Printing and Related Support $0 $0 -$0

325 Chemicals -$2 -$1 -$3

326 Plastics and Rubber Products -$1 -$0 -$1

327 Nonmetallic Mineral Products -$1 -$0 -$1

331 Primary Metals -$2 -$1 -$3

332 Fabricated Metal Products $0 -$1 -$1

333 Machinery $0 -$0 -$0

334 Computer and Electronic Products $0 -$0 -$0

335 Electrical Equipment, Appliances, and $0 $0 -$0

Components

336 Transportation Equipment -$1 -$0 -$1

337 Furniture and Related Products $0 $0 $0

339 Miscellaneous $0 $0 $0

11 Agricultural Sector -$1 -$1 -$2

23 Construction Sector -$8 -$6 -$14

21 Other Mining Sector $0 $1 -$1

Industrial Sector Subtotal: -$18 -$11 -$29
Commercial Sector -$14 -$10 -$24
Residential Sector NA -$23 -$26
Transportation Sector NA -$6 -$6
Subtotal -32 -$50 -$82
Grand Total $48 —-$50 —-$2

-7



The analysis also shows important distributional impacts across stakeholders.
For example, the model projects consumerswill bear aburden of $50 million, as a result of
higher energy prices. In contrast, producer surplusincreases by $48 million as energy
producers, particularly the electricity industry, become more profitable with higher prices.

7.4 Energy Impact Analysis

Executive Order 13211, “Actions Concerning Regulations T hat Significantly
Affect Energy Supply, Distribution, or Use” (66 Fed. Reg. 28355 [May 22, 2001]), requires
EPA to prepare and submit a Statement of Energy Effects to the Adminidrator of the Office
of Information and Regulatory Affairs, Office of Management and Budget, for certain
actions identified as “ggnificant energy actions.” Section 4(b) of Executive Order 13211
defines “significant energy actions’ as “any action by an agency (normally published in the
Federal Register) that promulgates or isexpected to lead to the promulgation of afina rule
or regulation, including notices of inquiry, advance notices of proposed rulemaking, and
notices of proposed rulemaking:

« that isaggnificant regulatory action under Executive Order 12866 or any
successor order, and islikely to have a significant adverse effect on the supply,
distribution, or use of energy; or

« that isdesgnated by the Administrator of the Office of Information and
Regulatory Affairs as a significant energy action.”

Although the NSPS is consdered to be a significant regulatory action under
Executive Order 12866, it isnot a*“significant energy action” becauseit is not likely to have
a ggnificant adverse effect on the supply, distribution, or use of energy. No Statement of
Energy Effects is required for this rule, but the following energy impact esimates are
included for informational purposes.

Energy Price Effects. Asdescribed in the market-level results section,
electricity prices are projected to increase by less than 0.1 percent. Petroleum and natural
gas prices are all projected to increase by less than 0.1 percent. The price of coal is projected
to decrease dightly.

Impacts on Electricity Supply, Distribution, and Use. \We project the increased
compliance cods for the dectricity market will result in an annua production decline of
approximately 0.2 billion kWh. Note these effects have been mitigated to some degree snce
sectors previously usng electricity in the baseline will switch to other energy sources (see
below).
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Impacts on Petroleum, Natural Gas, and Coal Supply, Distribution, and Use.
The rule will lead to higher electricity prices relativeto other fuel types, resulting in fuel
switching. The mode projects increases in petroleum production/consumption of
agoproximately 300 barrels per day. Similarly, natura gas production/consumption is
projected to increase by 2 million cubic feet per day. The model dso projects decreasesin
coal production/consumption of approximately 30 short tons per year. We expect that there
will be no discernable impact on the import of foreign energy supplies, and no other adverse
outcomes are expected to occur with regards to energy supplies. Also, the increasein cost of
energy production should be minimal given the very small increase in fuel consumption
resulting from back pressure related to operation of add-on control devices, such as SCR
emission control devices. All of the estimates presented above account for some passthrough
of coststo consumers as well as the direct cost impact to producers.
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SECTION 8

SMALL ENTITY IMPACTS

The regulatory cogts imposed on domestic producers and government entitiesto
reduce air emissons from combustion turbines will have a direct impact on owners of
the affected facilities. Firms or individuals that own the facilities with combustion turbines
are legal business entities that have the capacity to conduct business transactions and make
business decisionsthat affect the facility. The legal and financial regponsibility for
compliance with aregulatory action ultimately rests with these owners, who must bear the
financid consequences of their decisons. Environmentd regulations potentidly affect dl
sizes of businesses, but small businesses may have special problems relativeto large
businesses in complying with such regulations.

The RFA of 1980 requires that specia consideration be given to small entities
affected by federal regulations. The RFA was amended in 1996 by SBREFA to strengthen
the RFA’s analyticd and procedural requirements. Prior to enactment of SBREFA, EPA
exceeded the requirements of the RFA by requiring the preparation of a regulatory flexibility
analysisfor every rule that would have any impact, no matter how minor, on any number, no
matter how amall, of small entities Under SBREFA, however, the Agency decided to
implement the RFA as written and to require a regulatory flexibility analyssonly for rules
that will have a significant impact on a substantial number of small entities. In practical
terms, the amount of analysis of impactsto small entities has not changed, for SBREFA
required EPA to increase involvement of small entities in the rulemaking process

This section investigates characterigtics of businesses and government entities that
are likely to install new combustion turbines affected by this rule and provides a preliminary
screening-level analysisto assist in determining whether thisrule is likdy to impose a
significant impact on a substantial number of the small businesses within this industry.

The screening-level analysis employed hereisa*“salestest,” which computesthe
annualized compliance costs as a share of sales/revenue for existing companies/government
entities. Existing companies/government entities with combustion turbines are used to
provide insights into future companies/government entities that are likey to install new
turbines that are affected by the regulation.
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8.1 Identifying Small Businesses

Asdescribed in Section 3 of thisreport, the Agency has projected that gpproximately
355 new combustion turbines will begin operation during the next 5-years. Approximately
10 sources would be required to comply with the NO, emission standard for the Gas Turbine
NSPS by applying add-on controls, as mentioned earlier in this report (Chapter 3). However,
asalso mentioned earlier in this report, these 10 new turbineswill already be required to
ingal add-on controlsto meet NOx reductions under the PSD/NSR programs. The only
requirements on them due to this NSPS will be initial performance testing, fuel sampling,
monitoring and recordkeeping, and reporting. No existing combustion turbines will be
affected by the regulation. However, because it is not possible to project specific companies
or government organizations that will purchase combustion turbinesin the future, the small
entity screening analysis for the combustion turbine rule is based on the evduation of
exiging owners of combustion turbines. It isassumed that the existing Sze and ownership
distribution of combustion turbines contained in the Inventory Database is representative of
the future growth in new combustion turbines. The remainder of this section presents cost
and sdes information on small companies and government organizations that own existing
combugtion turbines of 1 MW or greater.

8.2  Screening-Level Analysis

Based on the Inventory Database and Small Business Administration (SBA)
definitions, 29 small entities own 51 units, which are located at 35 facilities.™ The 51 units
owned by small entities represent approximately 2.5 percent of the 2,072 unitsin the
Inventory Database with valid capacity information. This implies that approximately 1 out
of the 10 new affected units will be owned by a small entity. Based on our previous
research, the 29 small entities have an average revenue (sales) of approximately $80 million.
We compared the average unit compliance costs ($3.4/10 = $0.34 million) with the average
sales value and for atypical smdl entities and calculated the cost to salesratio for the
potentially affected small entity is 0.3 percent.

"Public and private electric service providers are defined as small if their annual generation is less than 4
million kWh. Local government entities that own combustion turbines are defined as small if the city
population is fewer than 50,000. In the manufacturing sector, companies are defined as small if the total
employment of the parent company isfewer than 500.
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8.3 Assessment

The RFA generally requires an agency to prepare aregulatory flexibility analysis of
any rule subject to notice and comment rulemaking requirements under the Administrative
Procedure Act or any other statute unlessthe agency certifies that the rule will not have a
significant economic impact on a substantial number of small entities. Small entities include
small businesses, small organizations, and small governmental jurisdictions.

For purposes of assessing the impacts of today’s rule on small entities, small entity is
defined as:

« asmall business whose parent company has fewer than 100 or 1,000 employees,
depending on sze definition for the affected NAICS code, or fewer than 4 hillion
KW-hr per year of electricity usage;

« asmall governmental jurisdiction that isagovernment of acity, county, town,
school district, or specid district with a population of fewer than 50,000; and

« asmdl organization that is any not-for-profit enterprise, which isindependently
owned and operated and is not dominant in its field.

It should be noted that small entities in one three-digit NAICS codes are affected by thisrule,
and the small business definition applied to thisindustry by NAICS codeisthat listed in the
SBA size gandards (13 CFR 121).

The economic impacts of the NSPS are expected to be insgnificant. In addition,
since there is only one small entity affected by thisrule, there is no significant impact
(economic) to a substantid number of small entities (or SISNOSE).
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APPENDIX A

OVERVIEW OF THE MARKET MODEL

To develop estimates of the economic impacts on society resulting from the
regulation, the Agency developed a computational model using aframework that is
consigent with economic analyses performed for other rules. This goproach employs
standard microeconomic concepts to model behavioral responses expected to occur
with the regulation. This appendix describes the spreadsheet modd in detail and
discusses how the Agency

« characterized the supply and demand in the energy markets,

« characterized supply and demand responses in industria and commercial
markets,

« introduced a policy “shock” into the eectricity market by usng control
cos-induced shifts in the supply functions of affected supply segments
(new and existing sources),

« introduced indirect shifts in market supply functionsresulting from
changes in energy prices

« used a solution algorithm to determine a new with-regulation equilibrium
in each market.

A.1  Energy Markets

The operational model includes five energy markets. coal, electricity (base load
energy), dectricity (peak power), naturd gas, and petroleum. The following sections
describe supply and demand equations the Agency developed to characterize these
markets. The data source for the price and quantity data used to calibrate the model
IS the Department of Energy’ s Supplemental Tablesto the Annua Energy Outlook
2000 (DOE, EIA, 2001).

A.1.1 Supply Side Modeling

The Agency modeled the existing market supply of energy markets (Qg) using a
single representative supplier with an upward-doping supply curve. The Cobb-
Douglas (CD) function specification is
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n ;
QSi= Ape(p;, - ¢ - Y OtiApi ) (A1)
i=1

where

Qg = the supply of energy product i,

A = aparameter that calibratesthe supply equation to replicate the
estimated 2005 level of production (Btu),

p; = the 2005 ($/Btu) market price for product i, and
C = direct compliance cogts (electricity marketsonly). Supply
shifts were computed and reported in Section 6, Table 6-2.

indirect effects of changesin input prices where a isthe fuel

1 Mb
R
>
=
|

share, i indexes the energy market. The fuel share is allowed
to vary using a fuel switching rule usng cross-price elasticities
of demand between energy sources, as described in Section 5
of the report.

Si = the domestic supply elasticity for product i.

For the eectricity markets, new supply sources are characterized with a constant
margina cos (supply) curve. Inbaseline, these unitsare willing to supply their
generation capacity a the basdine market price (P,). With regulation, affected

sources are willing to supply their generation capacity if the new price (P;;) exceeds
costs (basdine + direct + indirect) :

n
Py > [Pu+ ¢ + ) oAp] (A.2)
i=1

A.1.2 Demand Side Modeling

Market demand in the energy markets (Qp;) is expressed asthe sum of the energy,
residential, transportation, industrial, and commercial sectors:
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n
Qp; = 'El Upj » (A.3)
J:

where i indexes the energy market and j indexes the consuming sector. The Agency modeled

the residentid, and transportation sectors as single representative demanders using a
simple Cobb Douglas specification:

Opy = Aijpinij , (A.4)

where p is the market price, h isan assumed demand dagticity (actual values are presented in

Section 5, Table5-2), and A isa demand parameter. In contrast, the energy,
industrial and commercia sectors demand is modeled as a derived demand resulting
from the production/consumption choices in agricultural, energy, mining,
manufacturing, and service industries. Changesin energy demand for these
industries respond to changes in output and fuel switching that occursin responseto
changesin relative energy prices projected in the energy markets. For each sector,
energy demand is expressed as follows:

Upiji = (O %AQDj) ’ (qujo) - FSW (A.5)

where g, is demand for energy, Q, isoutput inthe final product or service market, FSW isa

A.2

A.2.1

factor generated by the fuel switching dgorithm, i indexes the energy market, |
indexes the market. The subscripts 0 and 1 represent baseline and with regulation
conditions, respectively.

Industrial and Commercial Markets

Given data limitations associated with the scope of potentialy affected industrial and
commerciad markets, EPA used an dternative approach to estimate the relative
changesin price and quantities. These measures are used to compute changein
economic welfare as described in Section A.4.

Compute Percentage Change in Market Price

First, we computed the change in production costs resulting from changes in the
market price of fuels (determined in the energy markets):
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oAp, , (A.6)

where a isthe fuel share,'? i indexes the energy market, and j indexes the industrial or

A.2.2

A3

commercial market. We use the results from equation A.6 and the market supply and
demand elasticities to compute the changein market price:

S.

el

%Ap; = %Ac; (A7)

S:

€' - ;

Compute Percentage Change in Market Quantity

Using the percentage change in the price calculated in Equation A.7 and assumptions
regarding the market demand dasticity, the relative change in quantity was
computed. For example, in amarket where the demand elasticity is assumed to be-1
(i.e., unitary), a 1 percent increase in price results in a1 percent decrease in quantity.
This change was then input into equation A.5 to determine energy demand.

With-Regulation Market Equilibrium Determination

Market adjustments can be conceptualized as an interactive feedback process. Supply
segments face increased production cods as aresult of the rule and are willing to
supply smdler quantities at the baseline price. Thisreduction in market supply leads
to an increase in the market price that all producers and consumers face, which leads
to further responses by producers and consumers and thus new market prices, and so
on. The new with-regulation equilibrium is the result of aseries of iterationsin
which price isadjusted and producers and consumersrespond, until aset of sable
market prices arises where total market supply equals market demand (i.e., Qs = Qp)
in each market. Market price adjustment takes place based on a price revisonrule
that adjusts price upward (downward) by a given percentage in response to excess
demand (excess supply).

The agorithm for determining with-regulation equilibria can be summarized by
seven recursive steps:

?The fuel share is allowed to vary using afuel switching rule using cross-price elasticities of demand between
energy sources, as described in Section 5.
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A4

AA4.1

1. Imposethe control costs on eectricity supply segments, thereby affecting
their supply decisions.

2. Recalculate the market supply in the energy markets. Excess demand
exists.

3. Determinethe new energy pricesvia a price revision rule.
4. Recalculate energy market supply.

5. Account for fuel switching given new energy prices. Solve for new
equilibriumin final product and service market.

6. Compute energy demand.

7. Compare supply and demand in energy markets. |f equilibrium conditions
are not satisfied, go to Step 3, resulting in anew set of energy prices.
Repeat until equilibrium conditions are satisfied (i.e., the ratio of supply to
demand is arbitrarily close to one).

Computing Social Costs

In the energy markets, consumers(residentia and transportation) and producer
surplus were caculated using ssandard methods based on the price and quantity
before and after regulation. Inthe industrial and commercial markets, however, there
isno eadly defined price or quantity dueto the wide variety of productsthat fall
under each sector (i.e. NAICs code). Therefore, methods of calculating consumer
and producer surplus are defined based on reative changesin price and quantity and
tota industry saes rather than on the price and quantity directly. The following
sections describe how we derive welfare estimates for these markets.

Change in Consumer Surplus

If price and quantities were available, alinear gpproximation of the change in
consumer surplus can be calculated using the following formula:

ACS = -{(DP) Q,-0.5(DQ) (DP)], (A.8)

where Q, denotes the baseline quantity. Given the model only estimates relative changesin

price and quantity for each industria/commercial market, changes in consumer
surplus were calculated using these data and total revenue by NAICS code as shown
below:
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DCS = —{(DP) Q, - 0.5 (DQ) (DP)] (P, Q)/(P, Qy)
ACS =H{%AP-0.5 (%AP) (%AQ)] (P, Qy). (A9
A.4.2 Change in Producer Surplus

If priceand quantitieswere available, a linear approximation could also be used to
compute the change in producer surplus:

DPS =—{((CC/Q)) —DP)(Q, - DQ)I+ 0.5[(CC/Q, -DP) (DQ)].  (A.10)

where CC/Q, equals the per-unit “cog-shifter” of the regulation. Again, we transform this
equation into one that relies only on percentage changes in price and quartity, total
revenue,** and compliance costs:

DPS = - [((CC/Q,) — DP)(Q, — DQ)]+ 0.5 [((CC/Q,) — DP)(DQ)](P, Q)/(P, Qy)
DPS = — [(% cost shift — %DP)(1 — %DQ)+ 0.5 (% cost shift — %DP )(%DQ)][P, Q,]

DPS = — [% cost shift — %DP ][1 — 0.5(%DQ)][ TR, (A.11)

Multiplying price and quantity in an industry yields total industry revenue. The U.S. Census Bureau provides
shipment data for the NAICs codes included in the economic model.
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APPENDIX B

ASSUMPTIONS AND SENSITIVITY ANALYSIS

In developing the economic model to estimate the impacts of the stationary
combustion turbine NSPS, several assumptions were necessary to make the model
operationa. This gppendix lists and explains the mgjor model assumptions and
describes their potential impact on the anaysis reaults. Sensitivity andysesare
presented for numeric assumptions.

Assumption: The domestic markets for energy are perfectly competitive.

Explanation: Assuming that the markets for energy are perfectly competitive implies that
individua producers are not capable of unilaterally affecting the pricesthey receive
for their products. Under perfect competition, firms that raise their price above the
competitive price are unable to sell at that higher price because they are asmall share
of the market and consumers can eadly buy from one of a multitude of other firms
that are selling at the competitive price level. Given the relatively homogeneous
nature of individual energy products (petroleum, coal, natura gas, electricity), the
assumption of perfect competition at the national level seems to be appropriate.

Possible Impact: 1f energy markets were in fact imperfectly competitive, implying that
individud producers can exercise market power and thus affect the prices they
receive for their products, then the economic model would undergtate possible
increases in the price of energy due to the regulation aswell asthe socia costs of the
regulation. Under imperfect competition, energy producers would be able to pass
along more of the costs of the regulation to consumers; thus, consumer surplus losses
would be greater, and producer surplus losses would be smaller in the energy
markets.

Assumption: Base load energy and peak power represent 80 percent and 20 percent,
respectively, of the total cost of electricity production.

Explanation: \With deregulation, it is increasingly common for base load energy and peak
power to be traded as different commodities. This economic model segmentsthe
electricity market into these separate markets. However, no production cost or sales
data are currently available to partition the electricity market into base load and peak
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power markets. The 80/20 percent was obtained from discussions with industry
experts.

Sensitivity Analysis: Table B-1 shows how estimated economic impacts change asthe share
of base load versus peak power costs varies.

Table B-1. Sensitivity Analysis: Base Load and Peak Power Markets’ Share of
Electricity Production Costs ($10°)

Base Load =70% Base Load = 80% Base Load =90%

Peak =30% Peak =20% Peak =10%
Change in producer 213 208 203
surplus
Change in consumer -215 —209 —204
surplus
Change in social welfare -2 -2 -2

Assumption: The elasticity of supply in the base load and peak power electricity
markets for existing sources is approximately 0.75 and 0.38, respectively.

Explanation: The price elagticity of supply in the electricity markets represents the
behavioral responses from existing sourcesto changesin the price of electricity.
However, there is no consensus on estimates of the price elagticity of supply for
electricity. Thisisin part because, under traditional regulation, the dectric utility
industry had a mandate to serve dl its customers and utilities were compensated on a
rate-based rate of return. As areault, the market concept of supply elagticity was not
the driving force in utilities' capital investment decisions. This has changed under
deregulation. The market price for dectricity has become the determining factor in
decisions to retire older units or to make higher cos units available to the market.

Sensitivity Analysis: Table B-2 shows how the economic impact estimates vary as the
elasticity of supply in the electricity markets varies.
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Table B-2. Sensitivity Analysis: Elasticity of Supply in the Electricity Markets

ES =-25% Base Case ES =+ 25%
Change in producer surplus 235 208 185
Change in consumer —237 —209 -187
surplus
Change in social welfare -2 -2 -2

Assumption: The domestic markets for final products and services are all
perfectly competitive.

Explanation: Assuming that these markets are perfectly competitive implies that the
producers of these products are unable to unilaterally affect the prices they receive for
their products. Because the industries used in this analysis are aggregated across a
large number of individual producers, it is a reasonable assumption that the individud
producers have a very smdl share of industry sales and cannot individudly influence
the price of output from that industry.

Possible Impact: 1f these product markets were in fact imperfectly competitive, implying
that individual producers can exercise market power and thus affect the prices they
recelve for their products, then the economic model would understate possible
increases in the price of final products due to the regulation aswel asthe social cogts
of the regulation. Under imperfect competition, producers would be able to pass
along more of the costs of the regulation to consumers; thus, consumer surpluslosses

would be greater, and producer surplus losses would be smaller in the final product
markets.

Assumption: The elasticity of supply in final product markets.

Explanation: The final product markets are modeled at the two-, and three-digit NAICS
codes level to operationdize the economic model. Because of the high level of
aggregation, easticities of supply and demand estimates are not often availablein the
literature. The eadicities of supply and demand in the final product markets
primarily determine the distribution of economic impacts between producers and
consumers.

Sensitivity Analysis: Table B-3 shows how the economic impact estimates vary as the
supply and demand dadticities in the final product marketsvary.
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Table B-3. Sensitivity Analysis:
Markets

Supply and Demand Elasticities in the Final Product

ES =-25% ES = Base Case ES =+25%

ED =+25% ED = Base Case ED =-25%
Change in producer surplus 185 208 231
Change in consumer surplus -187 —209 -233
Change in social welfare —2 —2 —2
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Assumption: The amount of energy (in terms of Btus) required to produce a unit of
output in the final product markets remains constant as output changes and
prices.

Explanation: The importance of this assumption is that when output in the final product
markets changes as a result of a changein energy prices, it isassumed that the
amount of fuel used changes in the same proportion as output, although the
distribution of fuel usage among fuel types may change due to fuel switching. This
change in the demand for fuels feedsinto the energy markets and affects the
equilibrium price and quantity in the energy markets.

Possible Impact: For example, fuel usage per unit output may change if the price of energy
increases because of increased energy efficiency. National energy-efficiency trends
areincduded in the mode through projected Btu consumption (i.e., Btu consumption
is projected to grow more slowly than output). However, if the regulation leadsto
increased energy efficiency because of higher fuel prices, this will result in asmdler
economic impact than the model results presented in Section 6 indicate.

Assumption: Sensitivity to Fuel Switching.

Sensitivity Analysis: Table B-4 shows how the economic impact estimates vary as fuel-
switching is turned on or off in the model.

Table B-4. Sensitivity Analysis: Own- and Cross-Price Elasticities Used to Model Fuel
Switching

Base Case Without Fuel Switching
Change in producer surplus 208 207
Change in consumer surplus -209 -208
Change in social welfare —2 —2
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